Introduction: Danti, Baliospermum solanifolium (Burm.) Suresh [Syn. Baliospermum montanum (Willd.) Muell. Arg], of family Euphorbiaceae is an important herbal drug in the Ayurveda pharmacopoeia of India. In Ayurveda, Samskara (processing) has been shown to increase the efficacy of various drugs. Shodhana (purificatory measures/processing) is one of the steps involved in Samskara. The Charaka samhita describes the Shodhana (processing) of Danti by applying the fruit powder of Pippali (Piper longum L.) along with honey, wrapping it with Kusha (Desmostachya bippinnata Stapf.), and then fomenting it. The root thus obtained is dried under sunrays and then stored for further use. The exact pharmacognostical changes that transpire through Samskara (classical processing technique) remain to be explored scientifically. Hence, an attempt has been made to evaluate the pharmacognostical changes in Danti root, including its powder microscopy.
INTRODUCTION
Baliospermum solanifolium (Burm.) Suresh. (Euphorbiaceae) is considered as the botanical source of Danti, a famous Ayurvedic drug used in many formulations of Ayurveda. It is a stout undershrub with the perennial rootstock running horizontally and sending out new shoots. It is known for its drastic purgative action and is used in the treatment of jaundice, 1 constipation, 2 piles, 3 rheumatism, 4 etc. The roots of Danti should be used after a series of Shodhana or Samskaras (processing techniques). In Ayurveda, Shodhana has been advocated not only for poisonous drugs but also for nonpoisonous drugs 5 like
Haridra (Curcuma longa L.), Hingu (Ferula narthex Boiss.), Chitraka (Plumbago zeylanica L.), and Lashuna (Allium sativum L.) using different media like Gomutra (cow's urine), Godugdha (cow's milk), etc., as per the nature of the drugs. 6 It seems that Shodhana was carried out with the intention of not only purifying the drugs but also by altering their pharmacologic effects. 7 The pharmacognostical characters of the root of Baliospermum solanifolium (Burm.) Suresh has been reported. 8 But the pharmaognostical characters of the shodhita root remain unknown. Hence, this study aimed to evaluate the pharamacognostical changes transpiring in RD and processed Danti root.
MATERIALS AND METHODS

Collection and Authentication
Danti [Baliospermum solanifolium (Burm.) Suresh] was identified and collected from its natural habitat (Bolangir forest area of Odisha) and authenticated by comparing with the reported characters mentioned in the Flora of Orissa with the help of local taxonomists. 9 The roots were collected in February 2016 (Fig. 1) (Fig. 1) . The collected root samples were shaken to remove adherent soil and dirt. The roots were separated from the stem and washed under running fresh water. Few pieces were stored in a solution of alcohol: Acetic acid: Formalin (ratio 90:5:5) for microscopic studies. 10 The remaining roots were washed,
Figs 1A to C: (A) Collection of danti root from natural habitat; (B) plant from natural habitat; and (C) Herbarium preparation and authentication at pharmacognosy lab, IPGT & RA Jamanagar shade-dried, and then subjected to Shodhana following the classical guidelines.
Shodhana (Processing)
The shade-dried RD was smeared with a thin-layered paste prepared from the fruits of Pippali (Piper longum L.) along with honey and then wrapped with dry leaves of Kusha (Desmostachya bipinnata Stapf.). The resultant was coated with mud and fomented with steam at 125°C for 3 hours.
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This process was adopted thrice. The resultant roots were dried under sunrays, powdered, assembled, and named as CPDR. Then it was kept in an airtight glass container for further study. In another batch, the raw drug was wrapped with dry Kusha and the resultant was coated with mud and fomented with steam at 125°C for 3 hours. This process was adopted thrice. The resultant roots were dried under sunrays, powdered, assembled, and named as the KPDR group. In another batch, the RD was fomented with steam at 125°C for 3 hours. This process was adopted thrice. The resultant roots were dried under sunrays, powdered, assembled, and named as the WPDR) group.
Sample Preparation
Root samples obtained after Shodhana were kept in hot water overnight and studied under a microscope. The remaining roots were powdered, passed through Mesh no. 80, and preserved in an airtight glass container and utilized for powder microscopy.
Pharmacognostical Analysis
Macroscopic
Morphological characters of the root of RD and classically processed Danti root were studied by observing under the dissecting microscope as well with naked eyes.
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Microscopic
Test drugs, after taking their free hand sections, were observed under the microscope for the presence of starch grains. Further this was confirmed by staining them with iodine. To observe the presence of various erratic cell contents like, crystals of calcium oxalate, calcium carbonate, and silica all the sections were cleared with chloral hydrate. The natures of these crystals were also confirmed by performing their solubility in acids (HCl). Lastly for detecting lignified elements like fibers, sclereids, xylem vessels, tracheids, etc. the sections were stained with phloroglucinol and HCl.
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Organoleptic Characters of the Powder
Prior to microscopic observation, organoleptic characters of RD, CPDR, WPDR, KPDR were determined by studying color, odor, taste, texture, etc. 
Powder Microscopy
For powder microscopy, slides were prepared using water, chloral hydrate as a clearing agent, stained with phloroglucinol and conc. HCl for lignified tissues, iodine for starch grains and glycerin as mountant. To locate the region for certain constituents of the drug, few histochemical tests were also performed. For the presence of lignified elements, the section was treated with phloroglucinol and conc. HCl.
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Histochemical Evaluation
Sample thick sections were subjected to histochemical tests to find starch grains, tannin, calcium, etc. by treating with various reagents. 
RESULTS AND DISCUSSION
Morphological
The morphological characters of both raw and classically processed Danti root sample differ in terms of color, odor, and taste. Raw Danti root has smooth fracture whereas the classically processed Danti root has more smooth fracture. This could be due to adherent unctuousness properties of honey. Presence of adhered Pippali powder and honey in classically processed Danti root did modify the color of its outer surface from brown to deep brownish with characteristic honey smell in classically processed Danti root. Fibers seen on RD root were found to be decreased in classically processed Danti root making it smoother. Detailed observations of the organoleptic characters of both RD and classically processed Danti root are presented in Table 1 .
Microscopic
Transverse section of RD root and classically processed Danti root demonstrate similar characters as regards vascular bundles, phellogen layers, and medullary rays. The cork of classically processed Danti root shows visible ruptured character with the presence of black debris of Pippali while the cortex of classically processed Danti root was reddish in color in comparison to RD root (Figs 3 and 4). Details of comparative microscopic findings between TS of RD root and classically processed Danti root are presented in Table 2 . 
Powder Microscopy
Organoleptic Characters
Powder microscopy at different levels of Danti shodhana shows almost similar characteristics in terms of color, odor, taste, and touch between RD, KPDR, and WPDR groups whereas CPDR differs to a little extent. Detailed comparative characters are presented in Table 3 .
Microscopic Findings
Microscopic findings of powder microscopy of CPDR demonstrate the presence of stone cells, black debris of Pippali, and dark-brownish oleoresin content indicating the presence of Pippali.
21
Presence of saccharine content confirms the presence of honey. The KPDR group revealed abundant deposition of oil globules which is characteristic of Kusha along with wider, smooth and ruptured fibers. The brown content of cork becomes reddish. Presence of smoothened fibers with stretched sclereids with large lumen is evident in KPDR. 22 This might be due to the reason that this group was wrapped with Kusha and subjected to water fomentation. In WPDR, the group is subjected to water fomentation; because of substantial absorption of water, the sclereids have turned out to be more swollen as compared with that in the KPDR group.
Comparative microscopic findings of powder microscopy at various levels of Danti root Shodhana are presented in Table 4 and Figs 5 to 8.
Image Processing L*a*b* Scale
Image segmentation is a set of segments that collectively cover the entire image and set of contours extracted from the raw image. 23 Each of the pixels in a region is similar with respect to some characteristic or computed property, such as color, intensity, and texture. The most important attribute of the L*a*b* model is the image of RD powder along with that of various groups of processed Danti samples, i.e., CPDR, KPDR, and WPDR (Fig. 9) . Clouding of characteristic violet, yellow, green, and black color was observed in the CPDR, KPDR, WPDR, and RD samples respectively. In this way, the real-time color was stored, which can serve as a database in future for samples obtained through various purification levels of B. solanifolium (Burm.) Suresh (Table 5) .
CONCLUSION
Raw and processed Danti roots possess certain similar and dissimilar pharmacognostical characters. Classical 
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